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LETTER TO THE EDITOR
Depigmentation of Brown Guinea Pig Skin by Topical
Application of Methimazole
To the Editor:
Epidermal melanocytes synthesize melanin pigments by a multistep
enzymatic process. The enzyme responsible for initiating melano-
genesis is tyrosinase, which catalyzes the hydroxylation of the
amino acid tyrosine to 3,4-dihydroxyphenylalanine (DOPA).
Subsequently, DOPA is oxidized to dopaquinone by tyrosinase
and then continues to produce dopachrome, which, in turn,
rearranges under enzymatic assistance by dopachrome tautomerase
to give 5,6-dihydroxyindole-2-carboxylic acid and/or 5,6-dihy-
droxyindole by autooxidation. These two indoles eventually
polymerize to afford eumelanin pigments. The nature of the
enzymes responsible for this reaction has been intensely debated,
however (Jimbow et al, 1999).
In addition to tyrosinase, the enzyme peroxidase is also believed
to play a crucial role in melanogenesis (d'Ischia et al, 1991).
Peroxidase has been detected in different subcellular compartments
of melanotic melanoma cells and the highest levels of its action are
associated with stage II and III premelanosomes in which melanin
deposition begins to appear; conversely, no signi®cant activity is
detectable in melanocytes from amelanotic melanoma tissues
(Jimbow et al, 1999). The idea that peroxidase, rather than
tyrosinase, is responsible for the conversion of tyrosine to melanin,
proposed by Okun et al (1970), has been objected to by several
studies (Holstein et al, 1973; White and Hu, 1977). It has been
clearly demonstrated, however, that the peroxidase±hydrogen
peroxide system exhibits signi®cantly higher catalytic ef®ciency
towards the two 5,6-dihydroxyindoles compared to tyrosinase, and
therefore most probably plays a critical role in the ®nal steps of
eumelanin biosynthesis (d'Ischia et al, 1991). There are also lines of
evidence suggesting that peroxidase plays a role in the synthesis of
pheomelanins, another main group of melanin pigments (Jimbow et
al, 1999).
Methimazole (1-methyl-2-mercaptoimidazole: MMI), the an-
tithyroid agent belonging to the thionamide group (Larsen et al,
1998), is an inhibitor of mushroom tyrosinase (Hanlon and
Shuman, 1975) and that of peroxidases from different sources
(Engler et al, 1982; Balazs et al, 1986; Doerge, 1986) and therefore
could theoretically inhibit melanogenesis at different steps.
This study was conducted to determine whether MMI would
produce skin depigmentation after repeated dermal applications to
guinea pigs.
Eleven uniformly pigmented, dark brown, adult guinea pigs
(Research Animal Farm of Shiraz University School of Medicine)
were included in the trial. MMI (Cilag, Schaffhausen, Switzerland)
was made in a 50% ethanol, 50% propylene glycol vehicle at a 5%
concentration and was topically applied to one randomly chosen
ear of each guinea pig twice daily for a period up to 6 wk. The
vehicle alone was chosen as the control and was applied to the
contralateral ear of the animals, each subject being its own control.
The degree of cutaneous depigmentation was evaluated weekly,
according to the Pathak criteria (Pathak et al, 1985), by an observer
blinded to the treatment identi®cations. Biopsy specimens from the
MMI-treated test sites and the control sites were obtained after 6
wk of topical application and processed for light microscopy
examination of hematoxylin and eosin and Fontana±Masson silver
stains. The biopsies were also assessed for histochemistry, using
DOPA incubation, to determine the evidence of alterations in the
morphology of melanocytes.
Whereas the control sites did not show any changes of
pigmentation, a mild to moderate degree of depigmentation was
observed in six out of 11 MMI-treated sites at the ®nal evaluation
(p-value = 0.012; Fisher's exact test) (Fig 1). The effect of MMI on
cutaneous depigmentation is summarized in Table I. When
compared with the control sites, the MMI-treated depigmented
specimens showed a de®nite decrease in the amount of visible
melanin pigments in the epidermis (Fig 2a, b). Some degrees of
pigment incontinence were observed in the depigmented speci-
mens. Examination of the DOPA-incubated control specimens
revealed numerous DOPA-positive melanocytes closely arranged in
the basal layer of the epidermis (Fig 3a). The delicate dendrites
could be seen to arborize between the neighboring keratinocytes.
In the DOPA-incubated depigmented specimens, however, the
melanocytes were abnormal in shape and exhibited the following
features: (i) an increase in the size of perikaryon ± the melanocytes
were remarkably larger than those of the control and appeared as
large bodies with irregular borders; (ii) loss of dendrites ± some of
the melanocytes had completely lost their dendritic processes and
the others had no more than one or two remaining dendrites; (iii)
an increase in the thickness of the remaining dendrites (Fig 3b).
Fragmentation of dendritic processes was also observed in the
depigmented specimens. Occasionally, melanocytes with large
dendritic processes could be seen, mostly adjacent to the hair
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Figure 1. Depigmentation of the left ears of two guinea pigs after
topical application of MMI for 6 wk. The left guinea pig exhibits a
mild degree and the right one a moderate degree of skin
depigmentation. The contralateral ears were the controls and did not
show any depigmentation of skin.
follicles. The morphology changes of melanocytes appeared to
parallel the degree of depigmentation. In some areas the
melanocytes appeared to be sparse, suggestive of a diminution in
their number. Whether MMI can induce a reduction in the
numerical count of melanocytes, however, remains to be ascer-
tained by methods such as split DOPA preparation.
Our study reveals, for the ®rst time, that MMI is capable of
evoking cutaneous depigmentation in brown guinea pigs. The
depigmentation induced by this agent, however, is far from
complete depigmentation in most regions, and MMI may be
considered as a weak depigmenting agent. Our personal observa-
tion suggests that its depigmenting effect is more prominent in
brown than in black guinea pigs. Although at present no supporting
data are available, we speculate that some of the depigmenting
potency of MMI may derive from its inhibitory effect on
peroxidase activity. Our study does not help to link the MMI-
induced depigmentation to any of its enzyme inhibitory properties,
and certainly further investigations are warranted to assess the
inhibition of peroxidase as a depigmenting mechanism.
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